Effects of long-term gonadotrophin-releasing hormone analog treatment on growth, growth hormone (GH) secretion, GH receptors, and GH-binding protein in the rat.
Long-acting gonadotropin-releasing hormone (GnRH) analogs (GnRH-a) suppress gonadal steroid production and are used in precocious puberty, resulting in an arrest of pubertal development, a slower epiphyseal maturation, and a deceleration of growth, but an increased final height. However, the way that GnRH-a affect growth is not clear. GnRH-a treatment might not only affect gonadal steroid production but might also modulate the GH axis and thereby affect growth. We used a rat model to investigate the long-term effects of prepubertally started GnRH-a treatment (triptorelin) on growth, spontaneous GH secretion, hepatic GH receptors (GHR), and GH-binding protein (GHBP) and compared it with surgical gonadectomy. Triptorelin affected most parameters in the same direction as surgical gonadectomy but to a lesser extent. In females, growth was enhanced by triptorelin, baseline GH secretion was decreased, and hepatic GHR and GHBP were decreased. Apart from these effects on the GH axis, reduction of the direct inhibiting effect of estrogen on growth could be responsible for the triptorelin-induced growth. In males, triptorelin treatment enhanced body weight gain and slightly enhanced gain in length. GH peak amplitude was the only parameter of GH secretion affected and decreased, whereas GHR or GHBP were not affected. This stimulation of weight gain by long-term triptorelin treatment in male rats, which is opposite the effect of surgical gonadectomy, could indicate an interference of GnRH-a in the hormonal regulation of food intake and body weight control. We conclude that triptorelin treatment affected growth and the GH-GHR-GHBP axis in rats, more markedly in females than in males. However, triptorelin was not as effective as surgical gonadectomy.